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Description 

This invention relates to producing fibre assemblies 
and fabrics. 

In addition to the age-old methods of making fabric, 
namely weaving and knitting, numerous so-called "non- 
woven" fabricating methods have been developed 
which produce fabrics more quickly and/or at lower cost, 
or with special properties. Some of these methods use 
heat to melt fusible fibre in a web to produce a so-called 
thermobonded fabric - such fabrics are produced using 
a heated roller which may have an embossed pattern 
which spot- or point- bonds the web so as to leave in- 
tervening unbonded areas so that he resulting material 
has a degree of textile flexibility, though the fabrics tend 
to be quite stiff nevertheless. Thermobonding is usually 
associated with high energy consumption. 

For bonding without heat, methods have been de- 
veloped using rows of chain stitches of warp threads 
(stitch bonding) or rows of quasi-chain stitches of fibres 
pulled by compound needles from the web (fleece knit- 
ting), needle punching, and hydro-entanglement, in 
which high pressure jets, usually of water, impinge the 
web at closely spaced apart locations and cause local 
entanglement which bonds the web into a fabric. Such 
fabrics tend to have relatively poor textile qualities in at 
least some regards - they may have better flexibility, but 
correspondingly less strength and dimensional stability 
than woven or knitted fabrics, and are often character- 
ised by a marked tendency to pill. 

US-A-3 353 225 discloses methods for producing 
non-woven fabric by jet treatment with fluid for entan- 
gling fibres in a fibrous sheet to form a patterned, coher- 
ent non-woven fabric. The patterned, coherent struc- 
tures are prepared directly from loose fibrous layers 
without the use of binders or adhesives, by treatment 
with high velocity streams of fluid such as air or steam. 

The present invention provides methods for making 
improved non-woven fabrics. 

The invention comprises a method for making a fab- 
ric from a fibre assembly comprising impinging a jet on 
the assembly, characterised in that the assembly has a 
melt component and the jet is of such high temperature 
as to melt the melt component to fuse fibres of the as- 
sembly together to form a fabric. 

The jet may entangle as well as melt fibres and par- 
ticularly interesting results are obtained when jets melt 
and entangle. It may be arranged that all jets melt and 
entangle to greater or lesser relative extents to produce 
fabrics or structures of various characteristics. It may be 
arranged that purely entangling jets are present with 
purely melting jets or with jets that both melt and entan- 
gle 

The melt component may be a thermoplastic fibre - 
by "fibre" as used herein, unless otherwise indicated, is 
meant continuous filament or staple fibre. Two thermo- 
plastic fibres may be used together, one of which, by 
virtue of its lower melting temperature, comprising a 
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melt fibre, the other a structure fibre. 

A thermoplastic fibre may be the sole constituent of 
the assembly and molten portions of it fuse other por- 
tions together. 

A melt fibre may be a single component fibre or may 
be a bicomponent fibre having at least one thermoplas- 
tic component. 

A thermoplastic fibre may however be one of at 
least two components of the assembly, the other of 
which may or may not be thermoplastic, and may melt 
to bond other or the other component fibre. 

The jet may be a steam jet, and may be a super- 
heated steam jet. 

The fibre assembly may be a fibre web. 

A plurality of spaced-apart jets may act on the web; 
the jets may be spaced apart in two-dimensional array. 
The jets may be apertures in a platen backed by a su- 
perheated steam plenum chamber, or may be apertures 
in a rotary cylinder. 

The jets may be spaced apart by distances of the 
order of two or three millimetres. 

The fibre assembly may be backed by a permeable 
support, which may comprise a perforate belt or wire, 
which may wrap around a rotary cylinder for example or 
which may constitute a conveyor for the web. 

The invention also comprises a fabric comprising a 
web of fibres having spaced apart points where the fi- 
bres are less densely arranged than in the rest of the 
web, characterised in that fibres in such spaced apart 
points have interfibre melt bonds 

Embodiments of fabrics' and apparatus and meth- 
ods for producing fabrics according to the invention will 
now be described with reference to the accompanying 
drawings, in which :- 


Figure 1 


40 Figure 2 


Figure 3 


Figure 4 


Figure 5 
Figure 6 

Figure 7 


is a diagrammatic section through 
steam jet means of the invention act- 
ing on a fibre web; 

is a diagrammatic side elevation of 
fabric bonding plant including steam 
jet means according to the invention; 

is a diagrammatic cross-section 
through another fibre bonding plant 
according to the invention; 

is a view of a section of a surface of a 
bonded web according to the inven- 
tion; 

is a view like Figure 4 to a larger scale; 

is a view of a single bond point of a 
web as depicted in Figures 4 and 5; 

is a view of bonded fibres in a bond 
point as illustrated in Figure 6; 
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and Figure 8 is a view like Figure 7 of a different fab- 
ric according to the invention. 

The drawings illustrate methods and apparatus for 
bonding a fibre assembly and in particular a fibre web 
11 to form a bonded fabric, and bonded fabrics formed 
thereby. 

Figures 1 to 3 illustrate apparatus and methods of 
using it in which high temperature superheated steam 
jets 12 impinge on the fibre web 11 to melt a melt com- 
ponent fibre thereof to fuse fibres together. 

In each case discussed herein the melt component 
is a thermoplastic fibre. It must, however, be pointed out 
that it would be possible to incorporate a melt compo- 
nent in some other way, such, for example, as in powder 
or particulate form. However, using a smelt component 
fibre means that any unmelted melt component remains 
as part ofthe fibre make-up ofthe fabric and this sug- 
gests that incorporation of melt component in fibre form 
is most efficient. 

As mentioned above, hydroentanglement has been 
used as a means of making a fabric from a web or fleece 
of fibre, and the jets contemplated for use in the present 
invention can correspond substantially to those used in 
hydroentanglement in regard to size, spacing, cross- 
sectional area, velocity and so forth, with the essential 
difference that they are hot enough to melt at least a 
meli component of the fibre assembly or web to fuse 
fibres together. 

. Figures 1 and 2 illustrate an arrangement in which 
a plenum chamber 21 backs a platen 22 with jet aper- 
tures 23 impinging the web 11 supported on a perforate 
backing mesh or wire 24. In Figure 2, it can be seen that 
the mesh or wire 24 constitutes an endless belt running 
over rollers 25 and beneath the platen 22, the plenum 
chamber 21 of which is supplied with superheated 
steam from a steam generator 26. 

A support bed 27 (which may also be perforated to 
allow escape of steam) is provided beneath the platen 
22 to support the mesh or wire 24. 

The platen 22 can be raised from and lowered on 
to the top of the web 11 which can be moved intermit- 
tently, a platen-length at a time, when the platen is 
raised, steam being applied when the travel is tempo- 
rarily arrested and the platen lowered. 

A continuous processing arrangement is illustrated 
in Figure 3 in which a perforated roller 32 with an interior 
plenum chamber 31 is used instead of the platen 21 of 
Figures 1 and 2. The web 11 is guided around and 
pressed against the platen 32 by a perforate belt 34 run- 
ning on rollers 35. The jets of the roller 32 are blanked 
off except where the web 11 is wrapped. 

In both embodiments, the treatment zone is en- 
cased in suitable jacket means, not shown, to prevent 
dangerous escape of high pressure, superheated steam 
and to provide for heat and possibly water recovery. Ap- 
propriate controls and safety measures will also be pro- 
vided, as well as the necessary fibre preparation and 


web-laying equipment, fibre take-up and so forth. 

Figure 4 shows a surface, somewhat enlarged, of a 
bonded web produced on apparatus as described with 
reference to Figures 1 to 3. "Spots' 41 are noticeable in 

s a configuration corresponding to the array of jets in the 
apparatus. Figures 5 and 6 show the spots 41 to larger 
scales - some bonding is evident more particularlyin Fig- 
ures 6. Figure 7 is a further enlargement of a fibre region 
within a spot 41 in which meit bonds are clearly visible 

10 as globules 42. This is typical of bonding with distinct 
melt and structure components. 

Figures 8, however, which is a view to a somewhat 
higher magnification even than Figure 7, illustrates a 
bond typical of a single component fabric where the in- 

15 dividual fibres 81 become tacky and form bonds by 
means of fibrils 82 bridging them. Of course, both types 
of bond may be found within a multicomponent fabric 
according to the processing temperatures. 

In conventional hydroentanglement, instead of spot 

20 bonding, jets can be traversed relatively to the web to 
form continuous line bonds in various patterns. The 
equivalent would be possible also with methods accord- 
ing to the invention. t 
A variety of fabric specifications may also be gen- 

25 erated by using different temperatures and pressures, 
patterned backing elements, patterns and sizes of jet 
orifices and different degrees of constricting the fibres 
in the web against movement under the jets. The fibre 
may be continuous filament or staple fibre or a mixture 

30 of the two, and a melt component may be provided as 
one component of a bicomponent fibre?' 

The superheated steam (or other high temperature 
fluid) may contain additives which may help or serve to 
effect thermal bonding between fibres or to condense a 

35 treatment substance on to the fibres, and indeed many 
variations on the basic principles hereinabove disclosed 
will be found useful. 

Typical fabrics produced by the method of the in- 
vention have tenacities (in Cn/tex) of about 1.3 which 

40 compares favourably with thermally bonded fabrics 
(about 1 .2) and very favourably with conventionally hy- 
dro- entangled fabrics (about 0.8). The flexural rigidity 
of atypical fabric of the invention is about 1200 mg.cm, 
which is intermediate between a thermally bonded fabric 

45 (about 1 700 mg.cm) and a hydroentangled fabric (about 
800 mg.cm). However, as noted, the fabric of the inven- 
tion can be produced to different specifications, and par- 
ticularly at different strengths and flexural rigidities with- 
out the one necessarily having to be traded off against 

50 the other. 


Claims 

55 i, a method for making a fabric from a fibre assembly 
comprising impinging a jet on the assembly, char- 
acterised in that the assembly has a melt compo- 
nent and the jet is of such high temperature as to 
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melt the melt component to fuse fibres of the as- bre melt bonds, 

sembly together to form a fabric. 


Patentanspruche 

5 

1. Verfahren zum Herstellen eines Stoffes aus einem 
Faseraufbau mit Beaufschlagen eines Strahls auf 
den Aufbau, 

dadurch gekennzeichnet, 

io da(3 der Aufbau eine Schmelzkomponente hat und 
der Strahl eine so hohe Temperatur hat, daB er die 
Schmelzkomponente schmelzt, urn die Fasern des 
Aufbaus zur Bildung eines Stoffes zusammenzu- 
schmelzen. 

15 

2. Verfahren nach Anspruch 1, bei welchem die 
Schmelzkomponente eine thermoplastische Faser 
ist. 

20 3. Verfahren nach Anspruch 2, bei welchem die ther- 
moplastische Faser der einzige Bestandteil des 
Aufbaus ist und geschmolzene Teile von diesem an- 
dere Teile zusammenschmelzen. 

25 4. Verfahren nach Anspruch 2, bei welchem die ther- 
moplastische Faser eine von wenigstens zwei Kom- 
ponenten ist undschmilzt, urn andere Faserkompo- 
nenten zu binden. 

30 5. Verfahren nach einem der Anspruche 1 bis 4, bei 
welchem der Strahl ein Dampfstrahl ist. 

6. Verfahren nach Anspruch 5, bei welchem der 
Dampfstrahl ein Oberhitzter Dampfstrahl ist. 

35 

7. Verfahren nach einem der Anspruche 1 bis 6, bei 
welchem der Faseraufbau ein Fasergewebe auf- 
weist. 

40 8. Verfahren nach Anspruch 7, bei welchem mehrere 
von in gegenseitigem Abstand angeordnete Strah- 
len auf das Gewebe einwirken. 

9. Verfahren nach Anspruch 8, bei welchem die Strah- 
45 len in einer zweidimensionalen Anordnung in ge- 
genseitigem Abstand angeordnet sind. 


2. A method according to claim 1, in which the melt 
component is a thermoplastic fibre. 

3. A method according to claim 2, in which the ther- 
moplastic fibre is the sole constituent of the assem- 
bly and molten portions of it fuse other portions to- 
gether 

4. A method according to claim 2, in which the ther- 
moplastic fibre is one of at least two components 
and melts to bond other fibre components. 

5. A method according to any one of claims 1 to 4, in 
which the jet is a steam jet. 

6. A method according to claim 5, in which the steam 
jet is a superheated steam jet. 

7. A method according to any one of claims 1 to 6, in 
which the fibre assembly comprises a fibre web. 

8. A method according to claim 7, in which a plurality 
of spaced-apart jets acts on the web. 

9. A method according to claim 8, in which the jets are 
spaced spart in two-dimensional array. # 

10. A method according to claim 9, in which the jets are 
apertures in a platen backed by^a superheated 
steam plenum chamber. 

11. A method according to claim 9, in which the jets are 
apertures in a rotary cylinder. 

12. A method according to any one of claims 7 to 11 , in 
which the jets are spaced apart by distances of the 
order of two or three millimetres. 

13. A method according to any one of claims 1 to 12, in 
which the jets entangle as well as melt fibre. 

14. A method according to any one of claims 1 to 1 3, in 
which the fibre assembly is backed by a permeable 
support. 

15. A method according to claim 14, in which the per- 
meable support comprises a perforate belt or wire. 

16. A method according to claim 15, in which the belt 
or wire wraps around a rotary cylinder. 

17. A fabric comprising a web of fibres having spaced 
apart points where the fibres are less densely ar- 
ranged than in the rest of the web, characterised in 
that fibres in such spaced apart points have interfi- 


10. Verfahren nach Anspruch 9, bei welchem die Strah- 
len Offnungen in einer Platte sind, auf deren Ruck- 

50 seite sich eine Plenumkammer mit uberhitztem 
Dampf befindet. 

11. Verfahren nach Anspruch 9, bei welchem die Strah- 
len Offnungen in einem Drehzylinder sind. 

55 

12. Verfahren nach einem der Anspruche 7 bis 11, bei 
welchem die Strahlen in gegenseitigen Abstanden 
in der GroBenordnung von zwei Oder drei Millime- 
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tern angeordnet sind. 

13. Verfahren nach einem der AnsprOche 1 bis 12, bei 
welchem die Strahlen sich verwickeln sowie Fasern 
schmelzen. 

14. Verfahren nach einem der AnsprOche 1 bis 13, bei 
welchem der Faseraufbau durch eine durchlassige 
Stutze gestutzt wird. 

15. Verfahren nach Anspruch 14, bei welchem die 
durchlassige Stutze einen perforierten Gurt Oder 
Draht aufweist. 

16. Verfahren nach Anspruch 1 5, bei welchem der Gurt 
Oder Draht urn einen Drehzylinder gewickelt ist. 

17. Stoff mit einem Gewebe von Fasern, das im Ab- 
stand voneinander angeordnete Punkte aufweist, 
an denen die Fasern weniger dicht angeordnet sind 
als in dem Rest des Gewebes, 

dadurch gekennzelchnet, 

daQ Fasern an solchen im Abstand angeordneten 

Punkten Interfaser-Schmelzverbindungen aufwei- 

■ 

sen. 

■ 

Revendlcations 

* . 

1. Proc6d6 de fabrication d'un tissu a partir d'un en- 
semble de fibres comportant le fait d'amener un jet 
a frapper Pensemble, caracterise" en ce que I'en- 
semble possede un composant fusible et le jet est 
a une temperature 6lev§e telle qu'il fond le compo- 
sant fusible afin de fondre ensemble les fibres de 
I'ensemble de facon a former un tissu. 

2. ProcSde* selon la revendication 1, dans lequel le 
composant fusible est une fibre thermoplastique. 

3. Proc6d6 selon la revendication 2, dans lequel la fi- 
bre thermoplastique est le seul constituant de I'en- 
semble et des parties fondues de celle-ci se fondent 
sur d'autres parties. 

4. Precede selon la revendication 2, dans lequel la fi- 
bre thermoplastique est Tun d'au moins deux com- 
posants et fond afin de se lier a d'autres compo- 
sants de fibre. 

5. Procede selon Tune quelconque des revendications 
1 a 4, dans lequel ie jet est un jet de vapeur. 

6. ProcSde selon la revendication 5, dans lequel le jet 
de vapeur est un jet de vapeur surchauffe. 


une nappe de fibres. 

8. Proc6d6 selon la revendication 7, dans lequel plu- 
sieurs jets espaces agissent sur la nappe. 

5 

9. Procede" selon la revendication 8, dans lequel les 
jets sont espaces en une rangee bidimensionnelle. 

10. Proc6d§ selon la revendication 9, dans lequel les 
10 jets sont des ouvertures dans une plaque soutenue 

par une chambre de collecteur de vapeur surchauf- 
f6e. 

11. Precede* selon la revendication 9, dans lequel les 
is jets sont des ouvertures dans un cylindre rotatif . 

1 2. ProcedS selon Tune quelconque des revendications 
7 a 1 1 , dans lequel les jets sont espace-s de distan- 
ces de I'ordre deux a trois millimetres. 

20 

1 3. Proc6d§ selon Tune quelconque des revendications 
1 a 12, dans lequel les jets emmelent et fondent la 
fibre. 

.25 14. Precede" selon Tune quelconque des revendications 
1 a 1 3, dans lequel I'ensemble de fibres est soutenu 
par un support permeable. 

15. Proc6de selon la revendication 14, dans lequel le 
30 support permeable comprend une bande ou une toi- 

le perforee. 

16. Proceed selon la revendication 15, dans lequel la 
bande ou la toile s'enroule autour d'un cylindre ro- 

35 tatif. 

17. Tissu comportant une nappe de fibres ayant des 
points espaces ou les fibres sont disposers de ma- 
niere moins dense que dans le reste de la nappe, 

40 caracterise" en ce que les fibres dans ces points es- 
paces possedent des liaisons fondues interfibres. 


45 


so 


55 


7. Proc6d6 selon Tune quelconque des revendications 
1 a 6, dans lequel I'ensemble de fibres comprend 
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